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A B S T R A C T
The present study was aimed to investigate the prevalence of obesity and its covariates including age among adult
Khatri males and females. A total of 805 subjects (male=381, female=424) between age of 18 yr to 71+ yr residing in
Shahjahanpur city, Uttar Pradesh, India were studied cross sectionally. The study highlights the trend of obesity in the
population and also discusses in detail, the factors that cause it. An inverse relationship was obtained between level of
physical activity and different relative weight categories based on body mass index in both the sexes. Similar association
was observed in case of television watching time and overweight/obesity. With increase in hours of television watching
the prevalence of overweight/ obese also increased among both Khatri males and females.
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Introduction
There is rapidly escalating epidemic of obesity all over
the world1. In developed countries this epidemic attrac-
ted much attention but there is little realization of a sim-
ilar and perhaps more serious epidemic in the developing
countries. Countries like India have controlled the prob-
lems of severe under nutrition to a substantial extent,
but are now facing a raising epidemic of obesity2 along
with its related health problems. Consequently signifi-
cant proportions of overweight and obese now coexist
with under nourished3.
Obesity is a serious and widespread health problem in
certain kind of societies, characterized by economic mod-
ernization, affluence, food surplus and social stratifica-
tion. Numerous studies of traditional societies undergo-
ing the process of economic modernization demonstrate
rapid increase in the prevalence of obesity. Obesity is
first of the »diseases of civilization« to appear4,5. Recent
life-insurance data and epidemiological studies confirm
that increasing degrees of overweight and obesity are im-
portant predictors of decreased longevity6.
Asia has undergone considerable socioeconomic tran-
sition in the last three decades which has resulted in in-
creased availability of food, better transport facilities,
and better health care facilities. The changing trend was
seen first in the urban populations and in the recent
years, with improving socioeconomic scenario in the ru-
ral areas also. The recent epidemiological data among
urban and semi urban southern Indian populations, il-
lustrates the changing scenario7,8.
India is undergoing a rapid economic transition. This
has had a direct bearing on diet and physical activity un-
dertaken among other changes. At this stage, in the asso-
ciated epidemiological transition, country is facing the
double burden of communicable and non-communicable
diseases. These swift changes in the levels and composi-
tion of dietary and inactivity patterns in transitional so-
cieties are related to a number of socioeconomic and
socio demographic changes9–11.
Obesity is not an immediate lethal disease in itself but
is a significant risk factor associated with a range of seri-
ous non-communicable diseases and conditions12. The
need of this study is important because as obesity in-
creases, India is beginning to feel the burden of associ-
ated chronic diseases like heart disease, hypertension
and type-2 diabetes13. There are very few incidence stud-
ies done in India looking for morbid obesity, though there
are many reports that talk about the increasing menace
of obesity and associated diseases14,15. The prevalence of
obesity is high and still growing, it is important to under-
stand who is at risk for becoming obese and for what rea-
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son so that preventive measures can be implemented.
Modernization brings in its wake change in eating pat-
terns and a less active life style16.
The purpose of the present study was to describe the
evident trend of overweight and obesity and its covaria-
tes among Khatri population. This population is experi-
encing modernization and it is important to assess as to
why this population may be susceptible to obesity. Mod-
ernization here essentially means a transition from rural
– urban setup to a totally urban setup. Rural setup is In-
dia is characterized largely by an agrarian economy. The
transition to an urban economy is characterized by a
shift from agrarian setup to an industrial setup. There is
a transition from agrarian to industrial and service sec-
tor thereby leading to an occupational shift. This in turn
brings about concomitant changes in life style patterns




The population chosen was Khatri of Shahjahanpur
city, Uttar Pradesh, India. This is an endogamous popu-
lation. The Khatris of Shahjahanpur city recognize
themselves as belonging to the Kshatriya varna (warrior
caste) with relatively high social status. The present
study was conducted on a sample of 805 subjects (male =
381, female = 424) between age of 18 yr to 71+ yr. The
data was divided into seven age groups: 18–19 yr, 20–25
yr, 31–40 yr, 41–50 yr, 51–60 yr, 61–70 yr and 71+ yr. The
late teen groups were kept separate. The subjects came
from middle to higher middle income group. Most of the
subjects came from business families, though an attempt
was made to include other occupational groups as well.
The division of age groups was based on the assump-
tion that after attaining adulthood, changes in various
body measurements or physiological functions are not
very fast and remain relatively stable over an age range
of five to ten years as compared to growing years. The
subjects in their late teens, i.e., 18 and 19 years old were
grouped together. The young adults between 20 to 25
years were grouped together and for analysis; interpreta-
tion, discussion purposes have been treated as control
group.
Methods
A number of tools and techniques were employed for
collection and analysis of data in the present study. Infor-
mation regarding the socio – demographic profile was
collected through interviews and observation. Interview
was conducted in the home setting with the help of re-
search schedules. Information was gathered on various
aspects of life style like mode of commuting, duration of
television watching, food habits, frequency of fast food
intake, self reported physical activity pattern. For socio-
-economic character, a number of parameters like age,
gender, educational qualification, employment, income,
family size etc. were taken into account. The socio- eco-
nomic status of the subjects was evaluated according to
the scale described by Aggarwal et al.17.
The anthropometric measurements were taken ac-
cording to the techniques described by Weiner and Lou-
rie18. Each subject was measured for stature, body weight,
skin fold thickness at biceps, triceps, subscapular, su-
prailiac, abdomen, midaxillary and calf medial sites. All
the subjects were apparently healthy with no visible
physical deformity. Pregnant women, physically and
mentally challenged subjects were not included in this
study.
Body Mass Index (BMI) and Grand Mean Thickness
(GMT) were computed. An important factor that pre-
vents meaningful interpretation or comparison of data
from different parts of the world is the wide variation in
the definition of adult obesity. In 2000, WHO gave guide-
lines to define overweight and obesity19, which has been
followed in the present study.
The categorizations of overweight and obese were
made on the basis of BMI, as per the guidelines of World
Health Organization19. All the subjects were divided into
four categories according to their Body Mass Index as:
BMI <18.4: underweight,
BMI 18.5 to 24.9: normal weight,
BMI 25.0 to 29.9: overweight,
BMI >30.0: obese.
In order to assess the relative subcutaneous fat mass,
Grand Mean Thickness was calculated as a mean of all
the skin fold thickness taken at various sites such as bi-
ceps, triceps, sub scapular, suprailiac, midaxillary, abdo-
men and calf medial sites. The logistic regression models
were estimated using the SPSS software package (SPSS
version 10.0). The results are presented in the form of
mean, standard deviation, percentage and relative risks
(RR) with 95% confidence intervals (95% CI).
Results
According to Table 1, the BMI mean value among
males was maximum in 61–70 yr age group (29.2 kg/m2)
and minimum in 18–19 yr (21.5 kg/m2). The maximum
BMI among females was observed in 41–50 yr age group
(29.2 kg/m2) and minimum in 18–19 yr group (20.3
kg/m2). The highest Grand Mean Thickness among ma-
les and females was observed in 41–50 yr age group (15.0
mm and 19.0 mm respectively). Minimum value of 11.1
mm (males) and 13.1 mm (females) was found in age
groups 71+ year and 18–19 year respectively.
Table 2 displays the highest prevalence of overweight
(77.1%) to be in 41–50 yrs age group and that of being
obese (37.0%) among 61–70 yrs old male subjects. The
maximum percentage of overweight (45.8%) and obese
females (41.2%) were found in 41–50 yrs age category. It
was found that the percentage of overweight males were
higher than overweight females in all the age categories
while in the obese category females outnumbered males
in all the age groups.
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In order to evaluate the association between certain
lifestyle indicators and overweight/obesity, lifestyle mea-
sures like frequency of fast food intake, physical exercise
and duration of hours spent on television watching were
considered and the data is presented in (Table 3 and 4).
Among males who never had fast food were equally dis-
tributed in underweight (50%) and normal weight cate-
gories (50%). Those who reported to have taken fast food
at least once a month were in majority (94.3%) and be-
longed to the normal weight category. Among those who
consumed fast food once a week, an overwhelming major-
ity (70.9%) belonged to overweight category, while the
rest (22.7%) were in normal weight category. Among the
subjects who took fast food at least twice in a week, none
were in underweight or normal weight categories, 67.3%
belonged to overweight while 32.7% belonged to obese
category. A similar trend was observed in case of the fe-
males as well. All the female subjects reported to con-
sumption of fast food, only the frequency of intake varied
among them.
The prevalence of selected lifestyle indicators on the
risk of being overweight /obese in different BMI catego-
ries was evaluated (Table 4) and it confirmed that among
males who reported to be exercising regularly, a majority,
(70.5%) were in normal weight category while 16.3%
were overweight, and 3.9% were obese. On the other
hand, 61.9% males with sedentary habits were over-
weight, 19.8% were normal weight, 17.9% were obese
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TABLE 1





18–19 20–25 31–40 41–50 51–60 61–70 71+
M F M F M F M F M F M F M F
Body mass
index (kg/m2)
X 21.5 20.3 23.2 20.5 25.0 25.7 28.6 29.2 27.1 27.9 29.2 27.4 22.2 25.8
SD 2.39 0.79 3.36 3.30 4.10 5.27 3.53 4.31 4.08 5.67 5.43 4.38 3.71 5.57
Grand mean
thickness (mm)
X 11.4 13.1 12.3 14.5 14.0 17.2 15.0 19.0 13.1 17.4 12.4 16.0 11.1 14.0
SD 1.34 0.80 1.11 2.49 1.78 3.58 1.71 2.31 3.69 2.61 0.77 1.68 0.48 1.52
TABLE 2
PREVALENCE OF OVERWEIGHT AND OBESITY AMONG KHATRI MALES AND FEMALES IN DIFFERENT AGE GROUPS
Age groups
(yr)
Body Mass Index categories
Underweight (%) Normal Weight (%) Overweight (%) Obese (%)
Male Female Male Female Male Female Male Female
18–19 6.7 0.0 93.3 100.0 0.0 0.0 0.0 0.0
20–25 6.9 29.0 65.5 61.3 27.6 9.7 0.0 0.0
31–40 3.6 7.0 46.4 39.5 41.1 40.7 8.9 12.8
41–50 0.0 0.0 8.6 13.0 77.1 45.8 14.3 41.2
51–60 1.5 0.0 18.6 31.0 60.5 42.9 19.4 26.1
61–70 7.4 0.0 11.2 33.3 44.4 42.4 37.0 24.3
71+ 10.0 8.8 70.0 47.1 20.0 2.9 0.0 41.2
TABLE 3
DISTRIBUTION OF KHATRI MALES AND FEMALES IN DIFFERENT BODY MASS INDEX CATEGORIES ACCORDING TO
FREQUENCY OF FAST FOOD
Fast food intake
Body Mass Index categories
Underweight (%) Normal weight (%) Overweight (%) Obese (%)
Frequency Male Female Male Female Male Female Male Female
Never 50.0 0.0 50.0 0.0 0.0 0.0 0.0 0.0
Once in a month 5.7 10.2 94.3 89.8 0.0 0.0 0.0 0.0
Once in a week 4.5 5.8 22.7 65.0 70.9 25.5 1.8 3.6
Twice in a week 0.0 0.0 0.0 0.0 67.3 50.8 32.7 49.2
and 0.4% were underweight. Females, who reported to be
exercising regularly, were mostly in the normal weight
category (74.8%) whereas among females with sedentary
habits, 38.6% were overweight, 33.7% were obese, 25.6%
were of normal weight and 2.1% were in the underweight
category.
According to the status of television watching (Table
4), the subjects were divided into three categories for
better understanding – 30 minutes of television watch-
ing, 60 minutes of television watching and more than 60
minutes of television watching. Among males who watch-
ed television for 30 minutes per day, 71.7% were in nor-
mal weight category and 28.3% were in the underweight
category. Among the sixty minutes per day television
watching group, 64.7% were in the normal weight cate-
gory, 34.1% were overweight, 1.2% were obese and none
were underweight. The group of males who watched tele-
vision for more than 60 minutes per day were either
overweight (71.4%) or obese (28.6%). In case of female
subjects who reported to 30 minutes of television watch-
ing per day, 87.1% were in normal weight category and
12.9% were under weight. Among the sixty minutes per
day television watching group, none were under- weight,
39.6% were overweight, 34.6% were normal weight and
4.4% were obese. The group of females who watched tele-
vision for more than sixty minutes per day was either
overweight (42.8%) or obese (57.2%).
The effect of above mentioned selected life style indi-
cators on obesity was further re-examined through logis-
tic regression analysis (Table 5), in which relative risk
(RR) was calculated. The relative risk (RR) of being over-
weight or obese among men and women who watched
television for more than 60 minutes/day was 5.27 and
7.59 times more, respectively as compared to those who
watched television for 30 minutes. It was found that eat-
ing fast food twice a week raised the risk of becoming
overweight/obese by more than 8.9 times in males and
9.6 times in females. Regarding physical exercise status,
males and females who reported to be exercising daily,
had lesser risk of becoming overweight/obese by –7.39
times in males and –6.32 times in case of females as com-
pared to sedentary subjects.
Discussion
Adult obesity or overweight is due to an increase in
the amount and proportion of adipose tissue. Despite the
apparent universal increase in adiposity with age, there
is great population diversity in this increase and in the
prevalence of adiposity. Diversity in adiposity and obesity
is probably caused by complex interactions between pop-
ulation and family, genetic factors and diet and physical-
-activity patterns related to the socioeconomic environ-
ment20.
The logistic regression analysis revealed that some
life style indicators influenced the nutritional status
(BMI) of Khatri males and females. Results of present
study showed that television watching, fast food intake
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TABLE 4
DISTRIBUTION OF KHATRI MALES AND FEMALES IN DIFFERENT BODY MASS INDEX CATEGORIES ACCORDING TO THE
STATUS OF PHYSICAL EXERCISE AND DURATION OF TELEVISION WATCHING
Status of physical
exercise
Body Mass Index categories
Underweight (%) Normal weight (%) Overweight (%) Obese (%)
Male Female Male Female Male Female Male Female
No 0.4 2.1 19.8 25.6 61.9 38.6 17.9 33.7
Yes 9.3 8.6 70.5 74.8 16.3 15.1 3.9 1.4
Duration of T.V. watching
30 min. 28.3 12.9 71.7 87.1 0.0 0.0 0.0 0.0
60 min. 0.0 0.0 64.7 34.6 34.1 39.6 1.2 4.4
More than 60 min 0.0 0.0 0.0 0.0 71.4 42.8 28.6 57.2
TABLE 5
RELATIVE RISKS OF SELECTED LIFESTYLE INDICATORS ON




Overweight/Obese (BMI 25 kg/m2)
Relative risk (RR), 95% CI
Male Female
Status of television watching
More than 60 min 5.27 7.59
60 min 2.93 1.83
30 min * 1.00 1.00
Fast food intake
Twice in a week 8.90 9.60
Once in a week 4.10 4.00
Once in a month 1.00 1.00
Physical exercise status (daily)
Yes –7.39 –6.32
No* 1.00 1.00
* Reference category, 95% CI = 95% confidence interval
frequency and not doing any physical exercise were some
of the important determinants of being overweight/
obese. Agarwal and Mishra also reported the age, gender,
media habit, socio-economic standard to be most impor-
tant covariates of overweight/obesity among women in
India21.
Level of physical activity is also a contributing factor
for obesity. Multiple cohort and cross-sectional studies
have shown an association between obesity and inacti-
vity22. There is the possibility that this relationship is
bidirectional, with obesity discouraging physical activity
and inactivity promoting weight gain23. It was observed
that those males who reported to be exercising regularly
were more in normal weight category as compared to
sedentary males. It was observed that men, who exer-
cised daily, reduced the risk of becoming overweight/
obese by more than 7.39 times as compared to sedentary
males, and physically active females by more than 6.32
times as compared to sedentary females. Most of the
overweight/obese women were in non-exercising cate-
gory.
Wake et al. (2003)24 reported a small proportion of
variance in child body mass index to be related to televi-
sion watching. The television watching is not only a sed-
entary activity; it usually prompts overeating and snack-
ing. The trend of regular television watching was also
very conspicuous among obese/overweight males and fe-
males. Proliferation of televisions and the growth of this
visual media have been responsible to a large extent in
drawing people indoors. The time, which was earlier
spent on games and other physical activities, is now be-
ing spent in front of the television. The Khatri males who
watched less TV (thirty minutes) were also found to be
exercising more as compared to those males who watched
television for longer durations. Maximum number of
overweight/obese subjects watched TV for more than an
hour in a day.
This can be attributed to the fact that there are a
plethora of television soaps on air these days, each being
at least an hour long. Further, the mushrooming of news
channel kept the elder male members hooked to televi-
sion. This association was further strengthened with the
help of logistic analysis, which clearly indicated that sub-
jects who watched television for more than sixty minutes
per day were more prone to become overweight/obese as
compared to those who watched television for less than
sixty minutes in a day.
Another factor that has come to become very impor-
tant is the frequency of fast food consumption. Obesity it
is often assumed that the widespread availability of fast
food is an important determinant of the dramatic in-
creases in obesity rates25,26. This is reconfirmed by the
findings of the present study that people who consumed
fast food twice in a week were mostly in overweight/
obese categories as compared to those who consumed fast
food less frequently. With the booming of fast food indus-
try all over the country and with the coming up on a
large-scale, fast food joints across the length and breadth
of country, this has become unavoidable and the eco-
nomic transition has increased the affordability of fast
food. Such foods include items like burgers, pizzas, rolls,
cutlets, chaat etc. This list can be extended limitlessly.
Fast foods are largely in the nature of snacks. They did
not replace the conventional meals in a day taken by the
present subjects but added to it.
The fact that obesity is acquiring epidemic propor-
tions in the developed world is well accepted but rising
prevalence in developing countries warrants greater con-
cern. In the last decade or so, rising affluence, urbaniza-
tion, satellite television invasion has changed lifestyle
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TABLE 6
OVERWEIGHT AND OBESITY IN INDIA: PREVALENCE RATE OF OVERWEIGHT AND OBESITY AMONG FEMALES IN INDIA
Investigators Group studied BMI value Prevalence (%)
Satwanti et al. 198028 Punjabi Females
23.3
(fat % = 35%)
17.4
Sood et al. 198429 Delhi Females 27.0 15.1
Gopinath et al. 199430 Delhi Urban Females 25.0 33.4
Rao et al. 199531 Hyderabad Urban Females 30.0 25.6





NFI 199133 Delhi Urban Females 25.0 45.6





Suman and Kapoor 200035 Punjab Girls (Delhi) 25–29.9 8.8















drastically. Paradoxically, as is happening elsewhere in
the developing world, people are using their growing in-
comes to replace their traditional diets rich in fiber and
grain with diets that include a greater proportion of fats
and caloric sweetener. All these are responsible for the
increasing prevalence of obesity27.
The Khatris are also undergoing this transition. Life-
style transition and economic improvement have con-
tributed to the problem of adolescent and adulthood obe-
sity. The change must be related to energy balance. They
are probably not physically active enough for the amount
they eat. The amount of energy expended to earn a living
and obtain food, water, and shelter as well as the amount
expended for transportation, personal chores and other
aspect of daily life continues to decrease. Most jobs today
are sedentary. Automobiles, public transportation, and
other labor-saving devices also contribute to sluggish
lifestyles.
Countries like India, which are rapidly urbanizing,
demonstrate increase in energy intake especially fat in-
take along with increased levels of sedentarianism. There
is growing evidence that in present conditions, perhaps
due to decreased physical activities, sedentary lifestyle,
altered eating patterns, and increased fat content of the
diet, children and adolescents of affluent families are
overweight. Studies have been conducted to see the prev-
alence of overweight/obesity among females in India in
various studies (Table 6). Despite variation in criteria of
BMI cut-off points, variation in age and socio-economic
status of the subjects in different studies, an increase in
the overweight/obesity among females was evident. The
present study too confirms to the findings made earlier.
It needs to be mentioned here that for the prevalence of
overweight and obesity varied across different studies.
The prevalence of overweight/obesity has indeed gone up
substantially over a span of around twenty five years and
this clearly is in line with the socio-economic transition
occurring in India38.
Conclusion
The present study describes adult adiposity/obesity
among Khatri, a population experiencing modernization,
and the probable causative factors for making them sus-
ceptible to obesity. This problem needs to be recognized
and tackled or it will evolve into the single most impor-
tant health problem in rapidly developing India.
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RAZNOLIKOST I PREVALENCIJA PRETILOSTI ODRASLE POPULACIJE SJEVERNE INDIJE
S A @ E T A K
Cilj istra`ivanja bio je istra`iti prevalenciju pretilosti i njezinu raznolikost, uklju~uju}i i dob ispitanika, na uzorku
odraslih Khatri `ena i mu{karaca. Transverzalnom studijom ispitano je ukupno 805 subjekata (381 mu{karac, 424
`ena) u dobi izme|u 18 i 71 godinu s mjestom prebivali{ta u gradu Shahjahanpur, Uttar Pradesh, Indija. Studija nagla-
{ava trend pretilosti u populaciji i raspravlja u detalje uzro~ne faktore. Obrnut odnos uo~en je izme|u nivoa fizi~ke
aktivnosti i kategorije razli~ite relativne te`ine bazirane na indeksu tjelesne mase u oba spola. Sli~an obrazac uo~en je i
u slu~aju vremenskom periodu gledanja televizije i pretilosti. s pove}anjem sati provedenih ispred televizije prevalencija
pretilosti i prekomjerne te`ine pove}ava se me|u Khatri mu{karcima i `enama.
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